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Introduction

69
Produced formation water (PFW), the oily water usually discharged from a platform 70 after separation from the oil, is made up from formation water (water associated with 71 the oil in the reservoir) and potentially includes water which was injected into the 72 reservoir to maintain pressure for oil production (Holdway, 2002) . As oil fields age, 73 the amount of PFW increases as the reservoir fills with injected water (Henderson et 74 al., 1999) .
75
When discharged, the PFW contains a large variety of naturally occurring materials 76 from the formation, which include residual volatile and non-volatile hydrocarbons not 77 removed by the separation regime, and also contains chemicals added to the 78 production stream . Therefore, the composition of the discharged 79 PFW is very complex. Almost all offshore oilfields produce formation water that can 80 have significant environmental effects if not handled properly. Australia's oil and gas 81 production activity is predominantly on the Northwest Shelf of Western Australia, off 82 3 the continental margins between the North West Cape and Dampier (Swan et al., 83 1994 ). There has been excellent work on the toxicology of PFW (Holdway, 2002; 84 Neff, 2002; Neff et al., 2006 (Jones and Heyward, 2003) . Another study illustrated a preliminary 88 toxicological assessment of PFW including analytical detection and acute toxicity 89 bioassay using European sea bass larvae (Mariani et al., 2004 at this site (Codi King et al., 2005a) . For this study, these samples were re-examined 101 for CYP1A using more universally repeatable conditions, and, in addition, the column, sediments and biota, at this location, have been well documented (Burns and 118 Codi, 1999) The site selections for the pilot study have previously been described in 119 Codi King et al. (2005a) . Gold-spotted Trevally was chosen for the pilot study demonstrated there were no significant differences in total weight, total length and 127 age of fish between the three study sites (P < 0.05). All fish were processed as 128 previously described in Codi King et al. (2005a) . Briefly, livers were removed, frozen There were no significant differences for total weight, total length and age between 163 the study sites (P < 0.05; was quantified (Figure 3) . Similar to the previous study (Codi King et al., 2005a) , undertaking the subsequent controlled field study using caged fish. (Flammarion et al., 2002) , particularly for 273 persistent pesticides (Levine et al., 1999) , polychlorinated biphenyls (Burton et al., 274 2002; Haasch et al., 1993) , dioxins (Zodrow et al., 2004; Smith, 2003) , pulp mill 275 effluents (Oikari et al., 2002) , xenoestrogens (Katchamart et al., 2002) , spilled crude 276 oil (Jewett et al., 2002) , and polycyclic aromatic hydrocarbons (PAHs) (Stagg et al., 277 2000). The induction of CYP1A has implications for human fish consumption, as well 278 as for the health status of aquatic organisms (Arinc et al., 2000) .
279
The induction of CYP2 family proteins in bluegill and catfish due to exposure to 280 peroxisome proliferating agents (PPAs; Haasch, 1996) was the first description of an 281 inducible P450 in fish other than CYP1A. The CYP2M1-and 2K1-like proteins in 282 bluegill and catfish were later shown to be lauric acid hydroxylases (Haasch et al., 283 1998). Bivalves exposed to petroleum water-accommodated fraction (WAFs) produce 284 peroxisome proliferation (Cajaraville et al., 1997) . Therefore, petroleum hydrocarbon, carcinogenesis (Biegel et al., 1995; Vanden Heuvel, 1996; Vanden Heuvel et al., 1991) . tropical fish are lacking (Codi King et al., 2005a; Vrolijk et al., 1994) . Both the pilot Gold-Spotted Trevally and Stripey seaperch at the near-field site indicated that even 338 though PFW discharge limits are being met (Codi King et al., 2005b) and long-term effects on the exposed organisms. 
